F80M,NIX0N.S wmiK ^ (TUE) 10. 24' 00 13:55|il3:54/NO. 4860367242 P 



J? Kokai Tckkyo Kcho (A) Mo. 57-21591 
Laid oper. Feb, 4. 1982 
Sxairiinanion requested 
Filed July 11, 1280 
Appl- No. 53-S4811 

Inventors: Minoru Yotsuva, l3=o Tar.aJca, Tetsuo 
Koshisuka 

Applicant: Mits\2i>ishi Gas Chamical Ccrr*pany, Inc- 



1. Title of Invention 

Method for peroxide bleaching of wood pulp 

2. Scope of Dsrr.arid for Patent 

(!) A rr.ethod of blaacni^ig wood pulp characterized in 
that followin g peracetic acid bleachi_n g of wood pulp 
using a solution of peracetic acid containing hydrogen 
peroxide, rhe residual hydrogen peroxide is activated 
virh an alkali and hydrogen ceroxice bleaching is 
perforrr.ed in =. se<r-s^ce. 

(2) A r:arhcd of hleaching weed pulp as claL^.sd in 
clairri 1 wherein said peracetic acii" bleaching is 



perfcrned f-ilcving treat-^ent of voce pulp with an acid , 
a chej^atj^g agent or a phosphate sal*. 
2. Detailed Description of the Zr.vention 

This invsnzicn r-l-tes to ^ -eroxi d5 blaachi_n cr 
-e-:hcd f-r vccd pulp. More- p^r'irularly, the invention 
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relates to a .T.athod for L"nprcvin? the erzect of bleach^ 
ir.c, characterized in thar following p eracetic acid 
bleaching, the residual hydrogen peroxide is treated 
with an alkali and hydrogezu-se^gxide bleacaiag is 
performed in a seeaence* 

While peracetic acid is produced by auto-oxidation 
of acetaldehyde or acetyiation of hydrogen peroxide, 
the product obtained by the latter method is generally 
used for bleaching purposes. According to this produc-- 
Lion technology, hydxogen peroxide is reacted with 
either glacial acetic acid or acetic anhydride under 
conditions acidic to sulfuric acid and the respective 
reactions czji be w-ritten as follows. 

Cr' CCCH ^ ^ CH^CCOOH K^C 1) 

(CHjCOjO ^ rl-jO^ CH^COCOH + CH.CCOCH 2) 

The prccuct acccrding to reaction scherna 1) is 
known 2.5 ec'^ilibri'^ peracetic acid and the product is 
ccrcaercially evail^le as industrial grade peracetic 
ecid. Its typical ccrr.position is 42^ peracetic acid, 
( hydrccen peroxide, 21% acetic *cid, 14% water and 1% 

sulfuric acic- 

The process according to reaction schena 2) is 
Xncwn as the in situ process, by which peracetic acid 
can be easily procucec from hydrccen peroxide of' low 
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acid-cop-sumir^g olar.t, such as a ?ulp plant- The 
product typicaily contains 23% peracetic acid and S% 
hydrogen peroxide. 

While both of these grades of peracstic acid can 
be used in the bleaching of pulp, the per acetic acid 
solution produced in either case contains hydrogen 
peroxide . 

Though it depends on the type of substrate pulp 
and the quality recuireinents , the bleaching of wood 
pulp with such per acetic acid is generally perfoxTtied 
under the conditions of pa2-8, pulp concentration 
8-15%, teniperature 40-30 ^ and bleaching tirae 1-3 hours. 

?eracetic acid bleaching has been explored for 
the bleaching cf a variety of pulps. In the bleaching 
of rr^echanical P"'^!?/ satisfactory bleaching effects with 
miniTT>ai dacraases in bleaching yield have been attain- 
ed. As inferable froD the fact that it has been used 
as an adjusting agent in the extraction of hclocellu- 
Icse from wood, psracetic acid does not da.^iage carbo- 
hydrates and has a high delignif icatibn power. There- 
zcre, ir has fcr sc-.e tirc.e been a 5v±:ject of research 
for possible application to the bleeching of chemical 



pulp. ?artic'-Llarly in view of the recent deniand fcr 
envirorjnental protection, a switchover frcn chlorine 
zrze bleaching to o^gen t:.-ce bleaching is being 
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explored for preventing pollution due to bieech efflu- 
ents. Under the circuniszeiices the excellent deligrJ-fi* 
cetioa and bleaching powers of perdcetic acid axe 
attracting attention- 

ror exa-Tiple, Japanese Patent ?ublication No* 
11402/1979 proposed a three-stage bleaching process 
called D-PA-D (D = chlorine dioxide bleaching and ?A = 
peracetic acid bleaching) as a raethod of bleachiag 
kzart pulp dispensing with chlorine bleaching for 
avoiding the risjc of toxic effects of chlorine-bleach 
waste water on fish* According to the sarae patent 
literature^ bleaching to. a degree of brightness over 
80% is possible without detracting from yield and pulp 
viscosity. 

There has also been intrccuced, as exclusively 
oirygan type blaachinc processes with an interposition 
of peracetic acid bleaching, the 0-rA-? {0 • oxygen 
bleachir.g and ? - hydrcren peroxide bleaching) 3-stace 
process and the 3 -stage process which do not 

liberate chloride icn in the bleach waste water end in 

^ c*** t*^e v-ste w£ter can. be reused snd ultirr.atel'-'' 
concentrated and ccrbusted in a recovery furnace. 

Thus, peracetic acid bleachinc has attracted 
ettention as a unie-^ c;cygen type bleaching tecr.nolocy 
buc it Ls s:iill in the research st=:ce and has not been 
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i.-npl*Tiented or, an industrial scale as yec. ThJis is 
because per£ce::ic acid is too expensive ior use as a 
bleaching chenvicai and any bleaching process involving 
peracetic acid bleaching is econcr»ically handicapped. 

For the purpose of reducing the peracetic acid 
bleaching cost and irr.proving the econcroics of the 
process, the present inventors studied the composition 
of the peracetic acid solution obtainaLble by acetyla- 
tion of hydrogen peroxide and explored into a techno- 
logy for utilizing all the peroxide available to 
advantage and thereby enhancing the effect of bleach- 
ing. Th& investigation cuL-ninatec in the present 
invention. 

This invention is, therefore, concerned vith a 
method of bleaching voce ?ui? chaj'scterized in that 
following peracetic acid bleaching using a solution of 
peracetic acid containing hydrogen peroxide, the resi-- 
dual hydrogen peroxide is activated with an alxaii and 
hydrogen percxide bleaching is perfomisd in a secfjence - 

The r.ethc<i of ihe invention is new described in 
further det=il. Peracetic acid bleaching is perforroed 
using the peracsric acid synt hesized by acetylating 
hydrogen caroxide and containing hydrogen peroxide. 
The level of addition based cn bcne-dry pulp is general- 
ly about 0.2 to 10^ as peracetic =cid according -o the 
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ree-irsd brish^r.ass a.nd Cwality. This bleaching is 
J^. cs^risd cut under the cor.ditions of pH gacerally 2-3 
.^^^ • and ?refer=bly 4-5, pulp concentration ge-erally 5-20% 
rlj; ^"^ preferably 10-15%, te.-nparature geaerally 20-iOO'C 
■-y' and preferably 40-80 »C, and bleaching tirne geceraLly 30 
i"3in-4 hrs and preferably 1-2 hrs. In order to iiibibit 
decor^posi^ti^oa j3f_p.e -a.^^ aad hydj::sgea_2grjoxide 

by the heavy aietal catalyst, it is preferable to eaploy 
a polyphosphate such as sodium tripe lyphosphate or an 
amino?© lycarboxylate such as EDTA ( ethylenediamine- 
tecr acetate) in conjunction. 

The pulp having gone through pe ragetic aci d 
bla aching under the above conditions is not washed but 
:;\l:<ed with an alkali for activation of residua.1 hydro- 
gen peroxide and i.-T.ediately suijsctad to hydrogen 
parcxi.de ble=.chir.g. The a-T.ount of the alkali is 



generally about 0.5 zo c% based or, bcne-dry pulp, or 
sufficient to adjust the pulp slurry to z'£ S-II, The 
bleaching ta-per=turs is 20 -IOC 'C and preferably 
^O-EO'C and rhe pulp concentration is 5-20?3 a.-^d pre- 
ferably 10-15%. The bleaching tirie is generally 30 
-in. CO 3 hrs. and preferably 30 min. to 2 h.r5. 

Wi-en tn* a l.<g.li is added, hydrogen peroxide may be 
additionally supplied, -here necs.'ssjry , vh^rsby e. 

^ ' " " 

higher degree of br igr.-r.ess is cbtainsd a- this bleach- 
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ing state. 

The above bieachi-g process ends with final rinse 
but vhsn a still higher degree of brightness is re- 
quired, the bleaching process may be repeated. 

The alkali which car. be eraployed for purposes of 
this invention includes, anong others, hydroxides of 
allcali aetals such as scdi\m, ?oti3siu.Ti, etc., hydrox- 
ides of alkaline earth metals such as calcium, raagne- 
sLxisn etc., sodiura carbonate,- ar^noniu.Ti carbonate, sociuin 
phosphate, asmonia and so on. 

In order to obviate decomposition of per ace tic 
acid and hydrogen peroxide by heavy setai, the pulp 
p rior to paracetic acid bleaching may be treated with 
an acid, an organic chelating agent, a phosphate salt 



or the like, whereby the brightness of bleached pulp is 



further ir.provec. Specifically, prior to per acetic 
acid bleaching, the pulp is generally diluted to a 
concentration of 1-S% and, in the case of acid treat- 
.T.ent, adjusted t= pH 1-5 with a mineral acid such as 



acid such as acetic acid, fcrxic acid, etc. .\fter a 
certain tLr.e, the pulp is dehydrated and after re:?.ov=l 
of heavy -etals, s-Jujsctad to psr=Gstic acid bleaching. 
In the case of an organic chalatir.g agent:, ^ITTX, irTA 




sulfuric a 



v.-i 

... ■ w— L \- _ - 



c acid, etc, or an organic 



(nitrilctriacetaze: , zyr?>. (dia-hyle-etria-^inepeni:- 
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acetate) or the lixe is added in a proporcion of 
0,05-0.5% and a sijnilar treatnjent: is carried out at ?H 
5-3. In the case of phosphoric salt treatment, sodium 
metaphosphata, sodiUiH tripolypbosphate, sodium pyro- 
phosphate or the like is added in a proportion of 
0.5-3% aad a si.^lar trsati^eat is carried out at pH 
7-9. 

The method of this iave.ition can be applied to any 
( type o£ pvilp such as chemical pulp, semi-chendcal pulp 

or mechanical pulp, only provided that treating coadi- 
tions are properly adjusted- 

The advints^ge of this invention using peracetic 
acid is that corr.pared with the coaventicnal technology^ 
a higher degree of brightness can be attained at 
reduced cost and without a contprc-nise in the quality of 
bleached pulp. Firstly, hydrogen peroxide occurring as. 
an impurity ia peracetic acid can be effectively 
utilized for bleaching to enhance the effect of bleach- 
ing, thus contributing to reduczicn cf bleachJ-zg cost. 
Secondly, because the impurity peracetic acid can be 
effectively utilized, the rate cf cc^nversion frora 
hydrogen peroxide to peracetic acid in the er^libriu,^ 
cr in situ procuc::ion of peracetic acid need zot be 
critically ccatrclled and. therercre, t:he prcd-jction 
cost of peracetic acid can be reduced. 



- 3 - 
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method of zhB invention is now described in 
by w£y of exartoles. In tbe e>canples, brightness 
measured in accordance with JIS ?3123. The levels 
addition of cheniicals are expressed in weight % 
''based on bone-dry pulp. 

Example 1 

Kraft process hardwood pulp (liK?) was used. This 
unbleached pulp had a, brightaess of 31-5% and a Kappa 
number of 12. 4, The pulp was subjected to first-stage 
oxygen bleaching in an autoclave under the conditions 
of NaOK 3%, KasC^-THjO 0-2%, pulp concentration 30%, 
max, terr^peraturs 100 oxygen pressure 6 kg/cm^, 
temperature increase over 90 mia. and retention tLne 3 
n;in. The treated ?ulp was diluted to 3% concentration, 
dehydrated to 25% and used as a substrate for peracetic 
acid bleaching. This pulp sample had a brightness of 
45.1% and a Kappa n-JL^ier of 6-S. The pulp was then 
subjected to peracetic acid bleaching. The peracetic 
( acid used was prepared by reacting acetic anhydride 
with hydrogen peroxida and had the cor?iposition of_i5Ju_ 
peracetic ac id. 11,5% r.^C^, 20% acetic acid and 23.5% 
water. This peracetic acid' bleaching was carried out 
under zhe follcvir.g conditions. The results are set 
forth in Table 1* 
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I, a pretreat-Tieat *^s.s cajz^ied out. Thus, acidic 
(sic) bleached pulp was diluted to a ?ul? cop.cenTiratioa 
8% and^ for acid pretreataieat, adjusted to pH 2 with 

. For treatTieiit with a chelating agent, 0-1% 
of DTPA was added and the pE was adjusted to 7. the 
case of phosphate treatizeat, 0.5% of sodiurn tripoly- 
phosphate was added and the pH was adjusted to 8. 
I \ After either of the aiove pretreatments, the pulp was 
// / allowed to stand for 10 minutes and then dehydrated to 
25%* These pulps vere sui)jected to peracetic acid 
bleaching under the following conditions- The results 
are set forth in Table 3. 
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Therx. NeOH was added so ds to activate the resi- 
dual 5^02 and hydrogen peroxide biedching was per- 
rorn^.ed. The results are shown iii Table 4* 

Tible 4 Hydrogen peroxide ?ost-b Leaching 
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It is apparent that these pretreat^^ients helped 
reduce the consumption or chertiicals a::G produce bleach^ 
ed pulps with L-provec brightness. ^ f]/l'^/' 

Example 3 , ' ' j ^^OtJr ^ 

Japanese fir wood 5GP pulp was s'dbjected to 
per ace tic acid bleaching. This urJDleached pulp had a 
brightness of .51,5%. Xfter a pretreatment similar to 
that described in lJ<a.";\ple 1\ the pulp was bleached with 
peracatic acid. The conditious and results are sat 
forth in Table 5- 

Then, NaOH was added and the bleaching process was 
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